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SmPPING  TESTS  l',n:TH  CALIFORNIA  KATIJRE-GREEN  TOMATOES  -  FALL  19^1 


The  purpose  of  these  tests  vas  to  compare  railroad  protective 
services  and  to  detemine  the  effect  of  field  terrmera  tures  before 
harvest  and  transit  temperatures  in  refrigerator  cars  upon  subsequent 
riiDerinp  of  mature-preen  tomatoes  sh5-pped  from  the  Tracy  district  of 
California  to  eastern  markets  during  the  fall.     The  results  of  ripening 
tests  carried  on  for  several  years  at  the  University  of  California, 
College  of  Agriculture,  indicate  that  continued  exposure  to  temperatures 
below  50°F  before  or  after  harvest  may  retard  ripening  of  tomatoes  picked 
at  the  mature- green  stage  and  cause  a  reduction  in  the  packout  of 
marketable  fruit  from  the  ripening  rooms.    Recent  tests  by  the  Division 
of  Handling,  Transportation,  and  Storage,  U„  So  Department  of  Agriculture 
show  that  the  resistance  of  mature-green  tomatoes  to  certain  decay 
organisms  is  reduced  by  exposure  to  low  temperature. 

With  the  current  tests  made  during  October  and  early  November, 
temperature  records  obtained  in  tomato  fields  prior  to  harvest  and  those 
obtained  in  non-fan  refrigerator  cars  enroute  to  eastern  markets  were 
correlated  with  the  ability  of  the  fruit  to  ripen  satisfactorily  at  the 
market.    Several  railway  protective  services  were  used  to  obtain  different 
temperatures  in  transit.    By  shipping  two  test  cars  on  the  same  day, 
comparisons  could  be  made  between  different  icing  and  ventilating  practices, 
such  as,  different  amounts  of  initial  ice  with  ventilation  vs  refrigeration 
and  no  ventilation  for  early  and  mid-season  fruit;  also  immediate  vs  delayed 
icing,  and  ventilation  with  and  without  ice  for  shipments  later  in  the  season. 
The  railroad  protective  service  used  for  each  car  appears  in  Table  1,  Table 
2  contains  car  loading  data. 

Test  Procedure, 

Air  temperatures  were  obtained  in  a  tomato  field  near  Carbona  and 
in  one  near  Tracy,  California,  Fig,  1,     The  sensitive  elements  of  the 
recording  thermometers  were  sheltered  and  held  10"  above  the  ground 
surface.    The  tom.atoes  used  for  Test  Lots  1  and  2  were  grown  near  the 
Carbona  station  and  those  of  Lot  3  near  the  Tracy  station  at  elevations 
of  lUO'  and  lU'  above  sea  level,  respectively. 

The  temperature  of  the  tomatoes  while  in  transit  to  market  was 
obtained  by  placing  recording  thermometers  in  the  center  of  packed 
boxes  of  test  fruit  which  were  shipped  as  part  of  commercial  loads. 
The  test  lot  in  each  car  consisted  of  four  boxes  of  6  x  7  bridge-pack 
tomatoes  from  fields  near  one  of  the  temperature  stations.     Two  of  the 
test  boxes  were  placed  in  the  top  doorway  position  of  the  load  and  two 
were  placed  in  the  bottom  layer.    Those  in  the  bottom  layer  were  set 
near  the  ice  bunker  in  most  instances  but  occasionally  they  had  to  be 
placed  near  the  quarterlength  of  the  car  or  at  the  doorway  when  the 
loading  was  partially  completed  before  the  test  boxes  were  ready  for 
shipment,    V/henever  two  cars  were  shipped  on  the  same  day,  boxes  of 
fruit  from  the  same  test  lot  were  placed  in  both  cars,     (Table  2) 
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After  arrival  at  the  market,  the  test  boxes  were  inspected  for 
ripeness  (Table  3)  before  they  were  placed  in  a  68°F  ripening  room 
for  further  observation.    Inspections  during  ripening  were  made  at 
3  or  li  day  intervals  at  which  time  the  fruits  ready  for  prepa eking 
were  graded  for  sa lability  and  removed  from  the  sample.    The  "rots" 
were  also  removed  at  each  inspection.    A  2  weeks'  ripening  period 
at  the  market  was  considered  long  enough  for  adequate  comparison 
of  the  packout  of  the  various  test  lots  (Table  h) •    Additional  data 
concerning  the  ripening  of  the  test  tomatoes  at  each  shipping  date  were 
obtained  by  holding  single  box  samples  in  California  at  hl° ,  h^" ,  55° j 
and  6B°  for  a  simulated  transit  period  of  10  days  before  shifting  them 
to  a  6^°  ripening  room.    These  samples  were  inspected  at  frequent  intervals 
and  the  fruits  removed  when  "table  ripe"  or  decayed  (Table  5)« 

Further  information  primarily  concerning  the  effect  of  transit 
temperature  upon  subsequent  ripening  of  mature-green  tomatoes  was 
obtained  by  following  samples  of  the  commercial  load  from  the  test 
cars  through  the  regular  ripening  and  prepacking  operations.    To  do  this, 
25  boxes  from  the  top  doorway  position  in  the  cars  and  25  boxes  from  the 
bottom  bunker  position  were  marked  for  observation  and  inspected  for  ripeness, 
packout,  and  decay  during  a  ripening  period  of  approximately  2  weeks  in 
commercial  ripening  rooms  (Table  6),    The  causes  of  cullage  in  these  commercial 
lots  are  shown  in  Table  ?•    Although  the  samples  of  the  commercial  lots  were 
not  always  comparable,  the  packout  of  the  fruit  indicates  in  general  the 
effect  of  transit  temperature  upon  ripening. 

The  tomatoes  were  Pearson,  a  variety  extensively  grown  in  the  Tracy 
district  for  fall  harvest  and  were  not  staked. 

Cars  1  to  U  were  shipped  over  a  northern  route  via  Ogden,  Utah, 
Cars  5  to  8  went  "south"  via  El  Paso,  Texas.    VJith  the  exception  of  Car  8 
destined  for  Chicago,  Illinois,  all  cars  were  delivered  at  Jersey  City, 
New  Jersey  for  the  New  York  City  market. 

None  of  the  cars  were  equipped  with  air  circulating  fans. 

DISCUSSION  OF  RESULTS 

Shipping  Tests 

Test  Cars  1  and  2  were  shipped  October  1  before  the  advent  of  cold 
weather.    Enroute  to  Ogden,  Utah,  a  comparison  was  made  between  full-bunker 
initial  icing,  standard  ventilation,  and  initial  icing  of  1-1/2  tons  each 
bunker,  vents  closed.    Both  cars  were  treated  alike  thereafter  with  standard 
ventilation  to  Peoria,  Illinois  and  diagonal  ventilation  beyond.    They  were 
re-iced  to  capacity  at  Peoria  by  order  of  the  receiver. 
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Initially  icing  Car  1  with  1-1/2  tons  each  blinker  and  forwarding  it 
with  vents  closed  to  Ogden  provided  adequate  refrigeration  for  these 
tomatoes  which  had  an  initial  temperature  of  76°F  fFig.  2).  Full-bionker 
icing  cooled  the  70"  load  in  Car  2  more  than  necessary  even  with  standard 
ventilation.    Re-icing  these  cars  at  Peoria,  7th  day  enroute,  was  not 
necessary.     These  tomatoes  vrhich  were  $0°  or  below  in  the  top  as  well  as 
in  the  bottom  of  the  loads  at  this  point  would  not  have  warmed  up  much  during 
the  remainder  of  the  trip. 

The  lower  transit  temperature  in  Car  2,  initially  iced  to  full  capacity, 
is  reflected  in  the  72  percent  green  fruit  upon  arrival  ftop  layer  test  boxes) 
compared  with  37  percent  green  in  Car  1  (Table  3)«    In  both  cars  the  percentage 
of  "greens"  in  the  test  boxes  on  arrival  was  much  higher  in  the  cold  bottom 
layer  of  the  load  than  in  the  relatively  warmer  top  layer.    Little  difference 
was  fomd  between  the  two  cars  judging  by  the  ripening  of  the  test  tomatoes 
into  good  and  fair  salability.    Top  layer  boxes  from  both  cars  showed  good 
packout  with  little  decay  in  two  weeks  while  the  colder  bottom  layer  boxes 
showed  poor  packout  and  considerable  decay  fTable  It). 

With  the  commercial  load  there  was  not  so  much  difference  in  the 
packout  of  the  top  and  bottom  layers  of  the  loads  as  with  the  test  boxes, 
but  here  too  the  fruit  with  the  lowest  temperature  in  transit  had  to  be 
culled  the  most  (Table  6). 

Test  Cars  3  ^nd  U  (October  16)  were  shipped  during  cool  weather  but 
before  there  had  been  many  cold  nights o    The  loading  temperatures  were  61° 
and  6°°F,  respectively.    Both  cars  were  initially  iced  with  1  ton  each  bunker 
but  for  comparison.  Car  3  had  diagonal  ventilation  for  the  entire  trip  while 
Car  k  had  vents  closed  to  Kansas  City,  a  period  of  about  $  days,  and  diagonal 
ventilation  thereaftero    Neither  car  was  re-iced  in  transit. 

Both  cars  had  desirable  temperatures  in  transit  with  minima  between  kS" 
and  ^8°F  (Fig,  3)o    Car  3  cooled  to  a  lower  level  than  Car  k  owing  to  the 
lower  temperature  of  the  tomatoes  at  time  of  loading. 

There  was  little  ripening  in  transit  in  the  test  boxes  in  the  top  layer 
of  "cold"  Car  3  or  in  the  bottom  layer  of  either  car  where  average  temperatures 
in  transit  were  ^1°  to  56° F  compared  with  lo  percent  firm  ripe  in  the  top  layer 
of  Car  k  where  the  average  temperature  was  63°  (Table  3)*    The  packout  of  this 
fruit  was  good  from  both  cars  with  the  best  return  coming  from  the  warmest  fruit 
(ID  Car  h)  and  the  poorest  return  from  the  coldest  lot  (BB  Car  3)  (Table  U). 

With  the  commercial  load,  the  packout  was  very  good  from  both  cars  but 
still  the  coldest  fruit  had  to  be  culled  the  most  (Table  6). 
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Test  Cars  ^  and  6  were  shipped  October  23  after  the  fruit  had 
accumulated  Ik^  hours  at  temperatures  between  kO"  and  ^O^F  in  the  field. 
These  cars  were  routed  via  El  Paso^  Texas  and  compared  initial  icing 
(1-1/2  tons  each  bunker)  at  Brentwood,  California,  vents  closed  to  Tucson, 
Arizona,  with  no  ice,  diagonal  ventilation  to  Tucson.    Both  cars  were 
supplied  2  tons  ice  each  bunker  at  this  point  and  forwarded  with  diagonal 
ventilation. 

The  loading  temperature  of  both  cars  was  about  60°F,    At  Tucson, 
initially  iced  Car  6  was  slightly  colder  in  the  top  layer  and  considerably 
colder  in  the  bottom  layer  than  non-iced  Car  5  h)»    The  temperature 

record  indicates  that  after  the  cars  were  iced  at  Tucson,  Car  6  was 
forwarded  with  vents  closed  while  Car  ^  continued  on  with  diagonal 
ventilation.    Both  cars  had  desirable  temperatures  for  slow  to  moderate 
ripening  in  transit. 

The  inspection  of  the  test  boxes  upon  arrival  at  the  market  shows 
ii7  and  k3  percent  firm  ripe  in  the  top  layers  of  Cars  5  ^nd  6,  respectivelj'", 
and  2U  and  11  percent  firm  ripe  in  the  somewhat  colder  bottom  layers  of 
the  loads  C Table  3).    The  packout  in  two  weeks  vjas  high  in  the  top  layer 
boxes  but  considerably  lower  in  those  from  the  colder  bottom  layer  (Table  h) » 

With  the  commercial  loads,  the  packout  was  very  good  for  both  cars 
but  the  cullage  was  somewhat  more  in  the  relatively  cold  Car  6  (Table  6). 

Test  Car  7  was  shipped  via  El  Paso,  October  31^  after  some  unfavorable 
weather,  including  a  rain  on  October  2\x-2^  and  two  36°  to  38"?  nights, 
October  2?  and  28.    This  car  was  shipped  standard  ventilation,  Tracy  to 
destination,  with  1-1/2  tons  ice  supplied  each  bunker  at  Colton,  California, 
on  the  second  day  in  transit. 

The  fruit  was  60°F  when  loaded.    It  cooled  slightly  enroute  to  Colton 
(Fig.  5)»    Icing  the  car  at  this  point  and  the  cold  weather  that  followed 
caused  excessive  cooling  of  the  entire  load.     This  was  evidenced  by  the 
temperature  record  obtained  in  the  bottom  layer  of  the  load  and  the  little 
amount  of  ripening  of  the  fruit  in  transit  in  the  top  as  well  as  in  the 
bottom  layer  boxes  ^ Table  3)»     The  poorest  packout  and  excessive  decay 
during  2  weeks  ripening  of  this  fruit  at  the  market,  as  shown  in  Table  5j 
probably  was  due  to  chilling  injury.    This  opinion  is  based  on  the  fact 
that  the  tomatoes  had  been  subjected  to  231  hours  of  cooling  below  50° 
in  the  field  plus  more  than  B  days  at  temperatures  continuously  below  50° 
as  indicated  by  the  transit  record  of  the  bottom  bunker  position.  No 
record  was  obtained  of  the  packout  of  the  commercial  load. 

Test  Car  8  was  shipped  November         The  weather  between  this  test 
and  Test  7  was  clear  with  hO"  to  U5°F  nights  and  70°  to  80°  days.  The 
temperature  of  the  tomatoes  when  loaded  was  6U°  and  the  car  was  shipped 
via  El  Paso,  standard  ventilation,  no  ice. 
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A  desirable  temperature  of  about  60°F  was  obtained  in  this  car  for 
the  first  6  days  in  transit  vjhile  normal  temperatures  prevailed  outside 
fFig,  6).    Thereafter  the  load  cooled  only  about  10°  in  k  days  time  during 
which  the  outside  temperature  was  continuously  between  20°  and  35° •  Obviously 
all  ventilators  were  closed  by  the  railroad  during  this  period.    The  ripening 
and  packout  of  the  test  fruit  in  this  car  was  pood  considering  the  lateness  of 
the  season  and  is  in  agreement  with  the  holding  tests  (discussed  later)  indicating 
that  tomatoes  can  withstand  a  considerable  amount  of  low  temperature  in  the  field 
provided  they  are  not  subjected  to  excessive  cooling  in  transit.     The  packout  of 
the  commercial  load  was  not  as  good  as  that  of  the  test  lots  but  was  in  accord 
with  the  results  of  the  holding  tests  in  that  the  packout  of  good  quality  fruit 
may  be  reduced  as  the  season  Drogresses. 

Holding  Tests. 

With  the  test  samples  held  in  California  at  constant  temperatures  of 
55%  50° 5  and  Ul°F  for  10  days  before  they  were  shifted  to  68°  for 
ripening,  the  amount  of  good  quality  fruit  when  ripe  was  not  materially 
reduced  by  a  seasonal  total  of  II4.5  hours  at  temperatures  between  i|0°  and  50° 
in  the  field  provided  the  initial  holding  temperature  simulating  the  transit 
period  was  $0°  or  above  (Table  5  -  Harvest  of  October  23).    However,  a 
temperature  of  1;1°  for  the  simulated  transit  period  was  difinitely  detrimental 
to  fruit  picked  October  1  and  16  with  less  than  100  hours  at  temperatures 
between  1|0°  and  50°  in  the  field.    With  the  tomatoes  picked  October  30  and 
November  7,  the  amount  of  good  quality  fruit  became  less  at  all  holding 
temperatures,  indicating  an  adverse  effect  on  ripening  by  continued  cold 
weather  before  harvest  but  the  loss  was  not  so  great  at  simulated  transit 
conditions  above  50°  as  it  was  below  this  temperature. 

SUMM/IRY 

The  ripening  behavior  of  California  fall  crop  mature-green  tomatoes 
following  transit  to  eastern  markets  or  following  simulated  transit  periods 
point  to  the  harmful  role  played  by  temperatures  below  50°F.    It  appears 
that  low  transit  temperatures  (below  50°F)  cause  slow  ripening  and  increased 
deca37-„    As  the  season  progresses,  the  amount  of  injury  from  slight  chilling 
in  transit  seems  to  increase.    This  may  be  due  to  an  accumulation  of  exposure 
to  low  temperature  in  the  field. 

The  need  of  maintaining  a  uniform  temperature  above  50° F  for  mature-green 
tomatoes  in  transit  is  suggested.     The  temperature  records  obtained  in  this 
study  indicate  that  an  initial  icing  of  1-1/2  tons  each  blinker  provides 
adequate  refrigeration  for  tomatoes  shipped  during  early  October  when  the 
loading  temperature  is  70°  to  75°  and  that  1  ton  each  bunker  is  adequate  for 
65°  to  70°  fruit.    Re-icing  after  U  or  5  days  with  1  to  1-1/2  tons  each  bunker 
should  be  necessary  only  during  abnormally  hot  weather  enroute.  Shipping 
Car  ii  vents  closed  for  a  period  of  5  days  with  only  1  ton  initial  ice  in 
each  bunker  had  no  bad  effect  upon  the  subsequent  ripening  of  the  fruit  at 
the  market. 
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The  common  practice  of  having  the  vents  open  when  ice  is  used  may  be 
■undesirable  except  to  accelerate  ice  meltage.    There  is  some  indication 
that  open  vents  during  the  fall  result  in  lower  bottom  layer  temperatures 
than  exist  "^n  closed  cars. 

The  problem  of  maintaining  uniform  transit  temperatures  above  ^0°F 
after  about  mid-October  calls  for  considerable  judgment.    With  fruit 
exposed  to  a  succession  of  cold  nights  before  harvest  the  desirability 
of  avoiding  chilling  transit  conditions  becomes  increasingly  more 
important.     The  most  common  fault  is  too  much  ice  in  late  shipments. 
The  use  of  fan  cars  with  vents  closed  and  limited  I'cing  or  no  ice  may 
be  a  solution.    The  inspection  of  tomato  cars  enroute  and  the  adjusting 
of  the  protective  service  to  meet  changing  conditions  has  been  tried  in 
a  limited  way,  but  often  the  mistake  of  excessive  icing  at  shipping 
point  cannot  be  corrected  without  removing  the  ice  at  some    point  in 
transit.    Additional  experimental  work  is  needed  to  determine  practical 
methods  of  maintaining  desired  transit  temperatures  for  late  tomatoes. 
At  present,  standard  ventilation  or  diagonal  ventilation  ('with  vents 
closed  when  the  outside  temperature  drops  below  k$°^)  appear  to  be 
adequate  for  shipments  as  early  as  mid-October  if  the  pulp  temperature 
is  below  6^°F  at  loading.    At  this  time  the  weather  enroute  is  normally 
cool. 

In  this  report,  hours  below  ^0°F  are  presented  as  an  indication  of 
chilling  exposure.     However,  it  is  realized  that  chilling  injury  may  not 
occur  necessarily  from  this  simple  relationship  which  does  not  give 
weight  to  the  actual  temperature  reached.    Degree  hours  below  ^0°  might 
be  a  better  value  to  use. 


ACKNOyrLEDGMMTS 

The  cooperation  and  help  of  the  following  persons  and  firms  are 
gratefully  acknowledged: 

The  shippers  shown  in  Table  1. 

Messrs.  Jack  Weir,  J.  M.  Ratty,  and  E,  D.  Mallison,  Atlantic  Commission 
Company. 

M.  P.  Zobl  and  C.  L.  Tucker,  University  of  California,  College  of 
Agriculture. 

H.  A.  Smith,  0.  B.  Ramsey,  A.  L.  Ryall,  and  R.  E.  Hardenburg,  U.  S. 
Department  of  Agriculture,  Bureau  of  Plant  Industry,  Soils  and 
Agricultural  Engineering. 

The  map  used  for  Figure  7  indicating  average  maximum  and  minimum 
temperatures  for  October  at  stations  along  western  railroad 
lines  was  originally  prepared  from  U.S.  Weather  Bureau  records 
as  of  July  1,  lolil,  by  the  Office  Of  Manager,  Perishable  Freight 
Traffic,  Southern  Pacific  Company,  San  Francisco,  California,  and 
is  reproduced  by  permission. 


% 

o 

Eh 
CO 

Eh 

P-H 
O 

O 
M 

I 

CO 

^ 

M 

Eh 
O 

EH 

o 


rH  . 

lO  CQ 

CD  -rH 

rH  O 

d 

-  -H 

!h  rH 

CD  >H 

1^ 


O 
•H 

O 


fn  +3 

<D  Cd 

O  id 

-P  0) 

O 

o  cd 

o 

*•  H 

cd  p! 

•H  PJ 

0 

Pi 

o 

fH  CO 

■H 

o 

1 

<Vh 

0 

•H  a) 

iH  O 

cd 

o 

O  -H 

O 

-H> 

O  ^ 

•H  fH 

fH  O 

in 

•H  ^ 

H 

'CJ  ® 

Is 

0 

o 

H 

Cd  cd 

fH 

rH 

Eh 

Cd 

0 

•H 

0  t:< 

4-3 

^  cd 

•H 

-p  o 

d 

cH  d 

H 

<Vh  - 

to  0 

-P 

CO  d 

0  H 

-p  O 

d 

d 

•H  - 

P<  IN 

P< 

•H  O 

fiO 

^  -P 

d 

CO 

•H  • 

rH 

ft 

O 

cd  a 

+3  CQ 

o  © 

S  fH 

vA  Eh 

a  Cd 

o  o 

Eh 

0 

Ph 

0  Pi 

-P  -H 

Cd 

Q  CO 

*— '  *r-| 

rri 

VJ 

H 

1  ,> 

 1 

I — 1 

Q 

 1 

N 

r*> 

rri 

1 — \ 

HH  -P 

?^ 

•H 

•rH 

•rH 

-p 

-p 

•rH 

OT 

fl_l 

•*  r 

^ — / 

•rH  ^ 

•H 

o 

H 

H 

r-i 
M 

•H 

HH 

-p 

-P 

rri 

r 

/-^ 

Q 

O 

iH 

•H 

•rH  r-M 

A3 

ri 
M 

•H 

1— 1 

H 

o 

Pi  Pi 
H  H 

M 

•rH 

tH 

CO 

\J  \J 

fH 

o 

Q 

r~H 

r-1 

o 

o 

CD 

Q)  t>H 

r\ 
\J 

b-l 

ni 
(U 

r-1 

J-H 

S-i 

f-H 

M  \J 

O 

r -N 

1  1 

H 

rH 
M 

>. 

0^  -p 

•P 

\J 

W 

O  Q) 

M 

^  t>. 

o 

CO 

CQ 

^  -P 

-P  (s:^ 

(D 

-p 

ni 

f-t 
M 

H 

-P 

4-? 

fc>N 

rH 
»-« 

uu 

f-H 

•P  'rH 

-P 

_ 

o 

rri 

-P 

o 

-P  0 

o  -p 

Q 

-p 

O 

isn 

-P 

nH 

rd 

-P 

-P 

tu 

H 

•rH 

(—4 

M 

tu 

-P 

CU 

.2 

O  05 

Q 

f-* 

Ih 

rrf 
UJ 

rH 

•H 

rA 

•rH 

O 

r\ 
\J 

r  S 

4-* 

-P 

H 

^  w 

O 

;s 

CO 

Vj 

* 

* 

• 

Q 

•  o 

VJ 

-p  f-1 

ct5 

-P 

O 

* 

* 

1 — 1 

-P 

O  -P 

CD 

-p  CD 

H 

rH  Iti 

H 

r* 

i-( 

•P 

•rH 

c-< 
M 

1-4  HH 

C-j 

cr~i 

fi 
W 

1 

CD 

CD 

(H 

0 

CD 

F>  • 

rO  m 

l-J  • 

K» 
P* 

/ — » 
M 

t— 1 

1 — 1 

M 

! — t 

I — 1 

p* 

O  TlJ 

O 

0^  O 

o 

o  o 

o 

O 

o 

xi 

-P 

•  -p 

• 

-P  • 

« 

•  • 

• 

-p 

-p 

>  CO 

> 

m  > 

> 

>>  > 

> 

> 

-p 

CO  fH 

0  Cd 

EH  O 


'  -P 


pq 


«3 


H 

O 


to 

•iH 

O 

d 

•H 

I  H 


O 


o 

[» 
o 

cd 


m 
U 

rH 


O 


o 

iH 


CM 


Cd 

d 

© 

o 

N 
•H 

bu 

fH 

0 

d* 

P< 

o 

CO 

d 

o 

0 

© 

© 

o 

d 

d 

d 

-p 

Eh 

o 

o 

o 

03 

to 


to 

iH 

O 


to 


to 

rH 
O 


O 

to 


CO 


CO 

to 


CO 


o 


• 

o 

«iH 

IS! 

cd 

Cd 

•H 

Cd 

•H 

»  -H 

H 

•H 

t:!  d 

d 

Cd 

d 

O 

fH 

o 

o 

o  o 

o 

o 

o 

^  <H 

d 

<»H 

<H 

d" 

-P  -H 

o 

•H 

-p 

•H 

o 

d  H 

■p 

H 

o 

d 

rH 

©  Cd 

H 

cd 

cd 

© 

Cd 

o 

fH  o 

O 

o 

fH 

o 

cq 

O 

EH 

9* 

U 

fn" 

fH*" 

fH 

U 

0 

© 

unke 

unke 

unke 

bunk 

fH 

fH 

u 

fH 

fH 

0 

© 

0 

0 

0 

Pi 

Pi 

Pi 

Pi 

Pi 

d 

d 

d 

d 

d 

o 

o 

o 

o 

o 

■p 

+3 

+3 

•p 

-p 

h|m 

H 

rH 

rH 

o 
to 


CO 

o 


o 


o 
d 
o 


to 


to 


lO 


00 


al 

PI 

CO 

O 

© 

M 

\J 

Cd 

-P 

•rH 

r-* 

Q 

y 

o 

-p 

© 

r — I 

H 

rH 

o 

Cd 

o 

d 

o 

o 

to 

•H 

• 

+3 

pTH 

Cd 

O 

rH 

to 

•H 

-P 

u 

d 

cd 

© 

o 

o 

> 

H 

0 

to 

CO 

fH 

o 

Cd 

rd 

u 

© 

o 

d 

to 

cd 

cd 

o 

J-3 

H 

to 

o 

H 

fH 

o 

Cd 

-p 

d 

O 

o 

• 

LO 

d 

CO 

Cd 

•H 

fH 

•H 

t:( 

© 

© 

fH 

> 

O 

o 

o 

Pt 

d 

o 

cd 

© 

cd 

d 

-P 

0 

o 

© 

Pi 

cd 

■p 

o 

© 

cd 

© 

.H 

CO 

d 

-p 

© 

Pi 

-p 

d 

• 

Pi 

•H 

0 

o 

d 

© 

© 

rd 

Cd 
o 

H 

to 

fH 

Cd 
o 

H 


CO 
rH  O 

^  o 

n  to 

4^  d 
d  © 
©  |> 

II 

Td  O 

CO  > 


Ei 


o 
1-^ 


> 
o 

CD 

o 
•p 
o 
o 


C3 

o 
o 

O 
■H 

u 

CO 
•iH 

1=1 


o 


•H 

O 

u 
o 

fx 


5 
0 

O 

CD  (D 
O 

g  H 


O 


CO 

-P  <D 

m  13 


3 
H 

o 


S3 
•H 

Pi 

■H 

Si  o 

W  -p 
O  rH 

•p 

^  CO 

o  ca 

Eh  O 


CD 


to 


C\3 


3 

O 

■P 
CO 


cr> 

to 

-P 

(X! 

iH 

W 

O 

H 

CO 

o 


-p 

u 

§  O 
>j  O 


o 

13 

W) 

O 

CO 

O 

o 

^ 

•H 

CO 

H 

-P 

(M 

-p 

o 

(X3 

® 

O 

O 

o 

-p 

tH 

CO 

CO 

lO 

H 

w 

H 

fH 

o 

w 

o 

O 

CO 

H 

to 

CO 

to 

W 

•p 

U 

o 

o 

rH 

0 
-p 
CO 


o 


•ti 
o 
o 

-p 

0 
u 


o 

o 

•  ca 

W  c5 


o  ♦ 

o  o 
o  o 


-p 

•H 

fH 

CO 

u  u 

-P  ^ 
CO  o 

0  u 


O 

f1 

O 

o 

o 

CO 

CO 

tifl 

!4 

fH 

d 

to 

0 

0 

•H 

rH 

rH 

•P 

-P 

-P 

cr> 

fH 

■P 

+3 

O 

O 

CO 

O 

03 

cd 

H 

Ph 

Ah 

CM 


•p 

•H 

O 

H 

d 

fH 

•H 

0 

0 

ft 

-P 

ft 

ft 

d 

•H 

•rH 

o 

r/5 

CO 

t3 
Cd 
o 

Hi 

(d 

•fH 

O 
fH 

0 


o 
o 


to 

m 

• 

o 

•rH 

o 

o 

rH 

o 

d 

d 

rH 

H 

cd 

fH 

•H 

to 

o 

^ 

0 

H 

H 

cd 

o 

• 

o 

rH 

o 

rH 

o 

o 

O 

o 

M 

H 

to 

CO 

o 

o 

o 

©  © 


0 
-p 


d 

•H 

fH  'd 

cd  © 

c!3  K 


o 
o 
-p 
cd 
>i 
o 
o 
o 


0 

•H 

CO 
rH 
H 


O 

o 
-p 


fH 

•a 


CO 


CO 


CO 


CO 


CO 
cn 


CO 


00 
Oi 


rH 


to 

CO 

!>. 

fH 

M 

cd 

rH 

rH 

o 

O 

fH 

cd 

o 

• 

o 

O 

OJ 

O 

o 

o 

o 

CO 

rH 

to 

o 

o 

o 

• 

o 

d 

o 

o 

cd 

d 

+2 

H 

Xi 

>> 

fH 

H 

cd 

H 

lO 

4^ 

o 

-d 

lO 

fH 

cd 

o 

• 

o 

O 

LO 

O 

o 

O 

o 

CO 

rH 

CD 

o 

o 

o 

CO 


CO 
00 


=tfc 

0 

cd 

fH 

c5 


CO 


CO 


d 
o 

cd 
o 


o 

cd 

FH 


o 
cd 


>5 

o 

cd 


ct) 

cd 
o 


cd 
o 

cd 
o 


o 


o 

cd 

15 


CO 


rH 


rH 


CO 


00 
CTJ 


C\3 
CO 


• 

o 

•H 

0 

o 

n:S 

fH 

• 

fH 

rH 

0 

o 

o 

•H 

-P 

CO 

(0 

LO 


00 
cr> 


CO 


CO 
cn 


CO 


CO 


CO 


CO 

0 
M 
o 

o 

LO 

to 
d 

•H 

rH 

cd 

o 
-p 


fH 

cd 
o 

<tH 
O 

d 
0 

o 

cd 
0 


CO 

o 
cd 
+3 
CO 

CO 


• 

CO 

cd 

M 

•H 

© 

^ 

EH 

CO 

fH 

O 

0 

05 

Cd 

Cd 

Ph  H 

lO 

cd 

fH 

•H 

Cd 

> 

o 

0 

<M 

O 

• 

U 

O 

© 

Cd 

fH 

CO 

• 

o 

•H 

1=1 

xi 

-P 

CO 

d 

o 

::! 

CO 

cd 

o 

o 

o 

© 

CO 

fH 

ft 

o 

d 

o 

•H 

CO 

o 

0 

o 

to 

M 

O 

CO 

CM 

rH 

lO 

l>5  C 

d" 

H  ^ 

0 

0  o 

+5  cd 

o 

0 

g  ft 

•H  © 

Cd 

•H 

X  M 

•H 

> 

O 

•H 

fH  -H 

ft  fH 

© 

ft  ,Q 

-P 

cd  e 

d 

CO 

o 

M  IN 

fH 

cd 

o 

•H  « 

^ 

rH 

M  to 

fH 

rH 

•H 

O 

©  • 

rH  CV2 


CO 


!> 

CO 

4^ 

o 

O 

© 

P 

Q 

© 

P 

W 

•H 

« 

« 

4^ 

1 

O 

4-> 

P 

<+H 

O 

ro 

• 

H 

0 

in 

P 

o 

•H 

H 

o 

u 

p 

S 

•H 

s  >^ 

M 

Eh 

>  -H 

H 

O  O 

W 

^ 

r 

O 

•iH 

o 

o 

d  o 

fH 

p 

fH  & 

(D  0 

^  ^5 

O 

ri 

■ 

4^  -P 

0 

4^ 

O  CO 

0 

O 

o 

fH 

P 

ra 

!^ 

-  fH 

CO  CD 

•H  ^ 

-P 

fH  O 

O 

<VH  r^ 

ra 

•H  H 

fH 

H  CO 

cO 

•H 

CO 

CO 

Q 

o 

o 

ra 

<+H  -H 

O  O 

d 

ra 

O 

O  H 

:i 

rH  O 

■H  H 

o 

0 

o 

fH  M 

W 

lO 

HJ 

ra 

•H  O 

H 

CO 

O 

o 

>^  o 

ra 

O 

o 

O  -H 

O 

in 

CO  ^ 

U  O 

o 

o 

o 

E4 

W 

+3 

0  CO 

4J  TiJ 

(D 

4^ 

0 

& 

•H 

O  1 

O  CO 

W 

fH  O 

Ch  rH 

ra  zl 

4^ 

1 

H 

ra  OD 

o\ 

H 

4J  fH 

CO 

fv| 

M  o 

& 

•H 

m 

•H 

N 

Ph 

Eh 

ft 

CO 

•H 

o 

1-1 

ra 

o 

cd 

S 

o 

o 

•H 

in 

Eh 

+» 

CO 

-H 

o 

m 

o 

d 

Ph 

M 

0 

0 

+3 

CO 

ed 

o 

Q 

4-3 

m 

fH 

0 

CO 

Eh 

o 

o  o 


o  o 


c\2  in 


rH  CO 


rH  rH 


H  in 

02  W 


O  -sH 
W  CO 


CO  cn 

in  '^ii 


in  o- 
to 


in  o 


o 


o  o 


o  o 


N  rH 


O  O 


in 


CO 


fH 

o 
o 
0 


o 

^5 


o  o 


o  o 


o  o 


to  H 


in  CO 
CO  o- 


o  o 

rH  rH 


CO 

rH 


!  CO 


in  in 


rH  ^ 

in 


to  to 


pq 

CP 


to 


o 

rH 


CO 


o  o 


o  o 


CN 


o  to 

W  rH 


rH  IN 

to  CN 


O  O 


O  to 


to  CO 

to  in 


CO  tN 

in  ^ 


O  CO 

o  to 


to 

rH 

O 


O  rH 


O  O 


CN 


CV2  CO 


rH  !N 


to  CO 


O  W 


to  O 

in  in 


o  cr> 
to  in 


to 


rH  O 


o  o 


o  o 


o  o 


CO  rH 
rH 


O  to 

in 


to  CO 
rH  CO 


CO  CO 
H  rH 


IN  CO 


CO 


CO  W 


O  ^ 
to  CN 


rH  H 


to  CO 
■vf  CO 


CV2  to 


o 


H  rH 


O  to 
CO 


1 

w 

t 

o 

Id 

1 

CO 

•H 

1 

CO 

1 

fH 

CO 

( 

u 

CO 

rH 

rH 

o 

N 

0 

o 

d 

0 

o 

u 

o 

o 

o 

CN 

to 

in 

H 

CN 

0 

to 

in 

in 

in 

tD 

in 

CO 

cq 

^  CN 

in  -vH 


CO  w 
to  to 


O  IN 
CO 


o  o 
to  to 


in  CO 
in 


in  CO 
to  to 


pq      Eh  cq 


pq 


CO 


tn 


o 

rH 


in 


to 


rH 


CO 


O 
O 

-p 

0 

CO 


a 

o 

4^ 
O 

pq 
n 

O 

pq 


xi 

4^ 

d 

0 

rH 

fH 

0 
4-» 

fH 

CO 

3 

CO 

u 

0 
t>> 

CO 

rH 

o 

4^ 
4^ 
O 

pq 

pq 


fH 

0 


o 

+3  • 

+3  m 

O  0 

pq  W 

II  o 

pq  -  ^ 
pq  fH 

CO  c 

o  ^ 
o 

!>j  <Vh  CO 

CO   O  P4 

^00 

o  d  W) 

O  iH 

t3  rH  -H 

4^  fH  pq 

CO   ©  c 

fH  d  w 

©  © 

CO  O 
H  fH 

CO  © 

ft  ©  tiO 

o  d  CO 

Eh  U 

R    rH  © 


TRIPLE  1|. 


PACK-OUT  OF  TEST  PACKAGES  DURING  TWO  VJEEKS  OF  RIPENING  AT  DESTINATION 

Tomato  shipping  tests  from  the  Tracy  district  of  California,  Oct.  and  Nov.,  195l« 
Car  fi  \inloaded  at  Chicago;  all  others  at  New  York  City. 


PACK-OUT  DURING  2  l^iEEKS  RIPENING  AT  68°F 
Position      I  Pipes 
Test      Date         ,      in  ]  |  Not 


Car 

T,n3  H  pri 

Good 

Fa  T  r 

Cul  1  s 

Rips 

"Hpr*  la-TT 

pet. 

pet. 

pet. 

pet. 

pet. 

net. 

1 

lO/l 

rpj)(2 

7 

1 

3 

0 

BB 

7 

U2 

20 

5 

lU 

12 

2 

10/1 

TD 

71 

20 

1 

0 

R 

1 

BB 

27 

22 

< 

1. 

36 

9 

3 

10/16 

TD 

28 

50 

5 

1 

15 

1 

BB 

15 

37 

111 

1 

31 

2 

h 

10/16 

TD 

lii 

50 

3 

0 

U 

1 

BB 

26 

li6 

8 

0 

19 

1 

10/23 

TD 

20 

60 

16 

2 

0 

2 

BQ 

16 

U6 

26 

5 

3 

6 

10/23 

TD 

20 

60 

12 

\x 

1 

3 

BQ 

12 

56 

20 

2 

6 

\x 

7 

10/31 

TD 

7 

36 

17 

2 

23 

15 

BB 

17 

12 

i; 

33 

28 

8 

11/9 

TD 

50 

2U 

11 

3 

U 

8 

BD 

li6 

28 

12 

3 

7 

U 

Cl  Average  of  2  lugs  of  6  x  7  "bridge  pack",  averaging  135  fruits  per  lug. 
(2    See  Table  3  for  position  designations. 


TABLE  5. 

RIPENING  BEH/lVIOR  OF  TEST  S/lKPLES  UNDER  SIMULATED  TRANSIT  CONDITIONS 
Tonatoes  from  Test  Lots  1  ^:  3  Held  at  Davis,  California,  October  and  November  19^1  • 


Time 

fl 

Below 

Condition  of  Fruits  when  Table-Ripe 

Date  of  Harvest 

From 

50°F 

1 

Total  1 

and 

Shipping 

In 

Unma  r- 

Ripening  Treatments 

Test  Lot 

Field 

Good 

Fair 

Poor 

Culls 

ke table 

No. 

Hrs. 

1  CI/ . 

rC X  . 

rCX  . 

r  CI- . 

Pr>  + 
r  C  X'  • 

Direct  to  6P°  Ripening  Room 

Oct.  1 

3 

32 

87 

10 

2 

1 

3 

lb 

1 

<->D 

98 

83 

16 

0 

1 

1 

3 

90 

8 

1 

1 

2 

3 

on  ft 

73 

12 

5 

10 

15 

"5  "7  "3 

<:f3 

ii2 

B 

(s 

\J 

10  days  hl°  then  to  68° 

Oct.  1 

3 

32 

66 

26 

7 

1 

8 

1  A 

98 

71 

21 

5 

3 

8 

0  "5 

3 

p9 

13 

D 
0 

oA 

30 

3 

218 

32 

26 

26 

16 

U2 

Nov.  7 

1 

273 

11 

39 

5 

ii5 

50 

10  days  50°  then  to  68° 

Oct.  1 

3 

32 

92 

7 

0 

1 

1 

16 

1 

98 

72 

2a 

0 

ii 

23 

3 

1U5 

80 

12 

U 

h 

8 

30 

3 

216 

61 

25 

10 

\x 

lii 

Nov.  7 

1 

273 

36 

39 

5 

19 

2ii 

10  days  55°  then  to  68° 

Oct.  23 

3' 

1U5 

82 

10 

2 

6 

8 

30 

3 

218 

U5 

30 

20 

5 

25 

(1    One  commercially  packed  lug  f 6  x  7,  " Bridge- Pa ck" )  per  treatment;  each  fruit 
rated  as  to  condition  when  table-ripe. 


Good  and  Fair  -  marketable  at  retail  outlets. 

Poor  and  Culls  -  unmarketable  at  retail  outlets  under  most  conditions. 
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TABLE  7. 


CLASSIFICATION  OF  CULLS  IN  COMMERCIAL  LOTS^^ 

Tomato  shipping  tests  from  the  Tracy  district  of  California^  Oct.  and  Nov.  1951. 

All  cars  unloaded  at  New  York  City. 


Test 
Car 

Date 
Shipped 

Post  f,i  on 
In  Car 

X  ±  \^  \^  1  iU  J.  ±  J_  c 

Injury 

Field 
Defects''^ 

Decay 

Virus^  2 

"Soups"^^ 

pct. 

pet. 

pct . 

pet. 

1 

10/1 

TD 

£515 

5.02 

8.1U 

1.63 

0.00 
1  An 

0.39 
u«  r 3 

2 

10/1 

TD 
BB 

9.88 

3.21 
5.02 

0.72 
3.^6 

0.00 
0.00 

0.90 
2.1,5 

3 

10/16 

TD 
BB 

1.1^ 
3.^6 

1.58 
2.2li 

0.3^ 
1.35 

0.12 
0.17 

0.1,7 

2.22 

10/16 

TD 

BB 

i.ii5 

3.^3 

0.76 
1.75 

0.60 
0.78 

0.00 
0.09 

0,58 
1,19 

10/23 

TD 

BB 

1.73 
1.98 

1.1,2 

1,65 

0,65 
1.26 

0.12 

0.22 

1.26 

0„89 

6 

10/23 

TD 

BB 

2.86 
1;.12 

3.1i9 

1;.08 

0.61 
6.80 

0.i;6 
O.liU 

li.65 
1.50 

Average 
All  Cars 

TD 

BB 

3.12 
5.16 

3.11 

Ii.07 

0.90 

3.93 

0,11 
0.1,3 

1.37 

2.16 

Cl    Each  lot  consisted  of  25  packed  lugs  from  either  the  top  doorway  (TD) 
or  the  bottom  bunker  (BB)  position  of  the  load. 


(2    Including  severe  puffiness. 
(3    Virus  mottle  and  waxy  blister. 

("k    Soft  and  poorly  colored  fruit, unsuitable  for  prepacking. 


FIGURE  2 

TEI'IPERATURE  OF  TOM  A.  TOES  IN  IION-FAN  REFRIGERATOR  CARS 
PATTERSON  MID  TRACY,  CALIF.  TO  m:  YORK  CITY  VIA  OGDEN,  UT.  OCT.  1,  IQ^I 

CAR  1.     INITIAL  ICE  1-1/2  TONS  EACH  BUl'lKER  AT  STOCKTON,  CALIF.  10/2,  REICE 
TO  CAPACITY  AT  PEORIA,  ILL.  IQ/a.  STANDARD  VENTILATION  PATTERSON  TO  STOCKTO^N, 
VE'-JTS  CLOSED  STOCKTON  TO  OGDH^,  STANDARD  VENTILATION  OGDEN  TO  PEORIA, 
DIAGONAL  VE^ITILATION  THEREAFTER.    ARRIVED  lO/ll,  IMLOADED  IO/15. 

CAR  2.  INITIAL  ICE  TO  CAPACITY  AT  TRACY,  lO/l.  REICE  TO  CAPACITY  AT  PEORIA, 
10/8.  STANDARD  VENTILATION  ITlAGY  TO  PEORIA,  DIAGONAL  VEI^ITIUTION  THEREAFTER. 
ARRIVED  10/10,  UNLOADED  lO/ll. 


TEIiPER/VTTR":^  07  TOl ATOi:.S  T?;  i:01I-FAi:  TlEF^TOERaTOR  C/iRS 
TR/^CY  lifT  BRENTirODj  C^LIi<\  TO  WEV.'  YORK  Cm  Via  OGDiilN,  UT.  OCT.  16,  IQ?!. 

CAR  3.    TljJTlAL  ICE  1  TOii  E^iCH  RWIKER  /VT  TRACY,  10 /l6.     DO  WOT  REICE. 
DI^r'ONAL  ViH^lTIUTION  TRACY  TO  DESTINATION.     ARRIVED  10 /25,  UNLOADED  10/26. 

CAR  h>    INITIAL  ICE  1  TON  EACH  BUMER  AT  BRSmVOOD,  IO/I6.    DO  NOT  REICE. 
VEt'TS  CLOSED  ERENTIVOOD  TO  KA^JSAS  CITY,  MO.    DIAGONAL  VENTILATION  THEREAFTER. 
ARRIVED  10/25,  UI^LOADED  10/26. 


FIGURE  h 


TEJ4PER^TURE  OF  TOKaTOES  IN  NON-FAN  REFRIGERATOR  CARS 
TRACY  AND  BRENTl/JOOD,  CaLIF.  TO  NEV;  YORK  CITY  VTA  EL  PASO,  TEXAS,  OCT.  23,  1951. 

CAR  ^.     INITIAL  ICE  2  TONS  EACH  BU1>IKER  AT  TUCSON,  ARIZ.     DO  NOT  REICE. 
DIAGONAL  VEI^TILATION  TRACY  TO  DESTINATION.     ARRIVED  ll/3,  UNLOADED  ll/^. 

CAR  6,     INITIAL  ICE  1-1/2  TONS  EACH  BUMER  AT  BRE^iT^^'OOD  10/23.  REICE 
2  TONS  E'iCH  BUNKER  AT  TUCSON  10/27-     VENTS  CLOSED  BRENT^'JOOD  TO  TUCSON, 
DIAGONAL  VEtlTILATION  THEREAFTER.     ARRIVED  ll/3,  UNLOADED  11/5- 


FIGURE  ^ 

THTER/ITUHE  OF  TOMATOES  IN  A  KON-FAN  REFRIGERATOR  CAR 
TRACY,  CALIF.  TO  NEW  YORK  CUT  VIA  EL  PASO;,  TEXAS.  OCTo  31,  1951. 

CAR  7.     INITIAL  ICE  1-1/2  TONS  EACH  BUNKER  AT  COLTON,  CALIFo  ll/2 
STANDARD  VE^iTILATION  TRACY  TO  DESTINATION.     ARRIVED  ll/lO^  UNLOADED  11/12 


FIGURE  6 

TEMPERATURE  OF  TOMATOES  IN  A  NON-FAN  REFRIGERATOR  CAR 
CARBONA,  CALIF.  TO  CHICAGO,  ILL.  VIA  EL  PASO,  TEXAS.  NOV.  Q,  1951. 

CAR  8.     NO  ICE.     STANDARD  VEt^TILATION  CARBOKA  TO  DESTINATION « 
ARRIVED  11/1^.  UNLOADED  11 /?0. 


